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SUMMARY | 
The following experiment involving wheat gluten is a part of a 
study to determine the nutritive value of:a variety of proteins in 
normal and protein depleted dogs. The first column in Table 1 records | 
the nitrogen balance indexes of wheat eat in re normal dogs » 


+ The index varied between 0.31 and 0.54, averaging 0.44. Following 
the determination of the indéxes in normal dogs. “the ani a 
depleted in proteins. by feeding a protein-free diet. ee 36, 5¢ 


66, and 62 were fed the protein-free. diet until the a1Bunitie/a tobe ie 
ration was redused to approximately 0.5. gas Low ratio, determined 

by salt fraction arepe is found in dogs ‘in: a severely depleted state. - 
The nitrogen balance indexes in these hivered dogs varied from 0.7 

to 0.765 much higher than control values. Phe albumin globulin ratio 
for dog 60 was 0.7 indicating that the depletion was not as severe 

as in the other four animals. The index was increased to 0.57 when 
dog 60 was depleted but the increase was not marked. 


oa 


After the nitrogen balance index of wheat gluten had been determined - 4 


in the 4d oe the dogs were fed 0.62 grams of wheat gluten ) } 
nitrogen/day/kilo of body weight for thirty deys. The value 0.62 was 
selected because it represented the amount of wheat gluten nitrogen, — a 
based on relative nitrogen balance indexes ,.that would be equivalent | 
® to 0055 grams of casein nitrogen. An attempt was made, in other words »: 
to feed sufficient wheat | oto nitrogen so that the same degrée of 


positive sangeet eo 


i be produced as was obtained: by feeding 
0-35 grams of cases 


lo of body weight. 
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* Was hosed, in this war, 6% coevare varios zroteins 
9n &@ c9nétant nitroeen bhéelance rather t).an a constant 
Matro.cn intake level. The nitroen ingested over a per» 
iod 9: 30 davs recorded in erliwn 4 of Table I, represents 
tie ect-al intake o1 the do_s expressed on a sa. BM. body 
surface areca basis. The intake was similar in all d2.s 
exes ,t 40 which rer sed to cat as much as the others, 
The body nitrozen <ained, listed in colvrn 5, is the diff- 
erence hetween the nitro.en in.ested ard that excreted. 
The 2er cent sf nitro,en ingested which .s represented 
in “ody nitro:;en .ained is recorded in ¢coiumn 6. he 
per cent .ain is emall b t essentially he sare (203) 
in the four dz.s which were serinoyvsliv depleted. “he per 
cent gain (7%) was “rich less in the dog #60, with the 
low nitroyzen balance index, in the depleted state. Thus, 
the nitrozen balance index is one measure of the srriciency 
ef the protein in repletion. The total circulatin, 
dlasra protein nitro,en ,ained is recorded in colum 7 
and the per cent body nitro..en gained which is represented 
in plasma protein nitro en, avere.ed 4.4. The fraction 
of nitrogen that entered into the formation of plasra pro- 
tein was, therc.orc, quite small. 
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Data, svtmmarized in previo 1s rejorts, demonstrated 

the red-ction in the excretion o: urinary nitrogen which 

eco%mpanies deplstitan in groxteins. The evcretion mW 
urinary nitrozen rc:flects in par’, at least, the magnitude 
ef .the protein stores of the animal. The average urinary 
nitro,en excretion of docs 36, 3°, 56 dvrin. control 
periods feeding a pyrotcin-free ciet was 2.3 cms/dav/sq. m 
of bodv surface arca. 


After depletion the avereze excretion wis reduced to 
1.33 em/dav/ sq. m. Thirty days of re lotion on the wheat 
eluten cid not increese, rather decrecsed, this excretion. 
The averege excretion on a pro .cin-free dict for cxample 


ofr these three ¢x.s following repglction wes 1.95 urfdav/ 


sq. m Reylction with wheat gl:ten, therefore, did not 
increase the extretion 1 “o2dv nitro en abryve that .oind 
in the cep,leted state. These data ca. be interpreted 
£9 mean thet wheat elvten did not replenish those »rotein 
stores assxciated with the «xeretion or catabolic nitrogen. 
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Table I 


Nitrogen balance indexes of wheat gluten before and after depletion 

in proteins and wheat gluten nitrogen ingested (NI), nitrogen 

excreted, body nitrogen gained (BeNeGe), per cent of nitrogen ingested 

represented by (B.N.G.), plasma protein nitrogen gained, and per 

cent of body nitrogen gained represented by P.N.G. after 40 days of 
reple tion on wheat gluten. | 


Repletion over period of 30 das 
Nitrogen Balance 


! 
} 
; 


| Dog Index | Plasma 
4 Nitrogen Nitrogen Body jBeNeGex1090) Protein |P.N.G.x100 
Control| Devleted Ingested Bxereted Nitrogen WeT “4S BA DPORGH CU ae ae 
Nel fal a . . r ate! BeNeGe 
° geaine |} gained 
(BeNeG. ) oN.Ge) 
(1) F- 1° (70 9 
em/sqel’s | gm/sqels | gm/sqelis 
es 291.5 62.3 19 1.5 i a 
2% 290.0 73.4 2 2.5 Ae 
ea 239.3 7069 2h, 2h. Pt, oe 
eo 103.7 5267 2h, is7 543 
313.4 7 hak 2.8 


25.6 
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* Estimated. 
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SUMMARY 


This investigation is an outgrowth of observations 
noted from time to time while gathering data on the 
nutritive value of proteins in normel and depleted dogs. 
An observation commonly noted by ourselves and others 
was that minor changes in the composition of a retion 
may change the texture of feces for one or more days 
following ingestion of the altered ration. In our exper- 
ience this change in fecal structure may be induced by a 
modification in chemical composition of the ration, causing 
no alteration of its physical texture. ‘we also noted at 

times, especially in depleted dogs, feces having odcers 
which suggested that the abundant and varied microbial 
flora of the intestinal tract might be undergoing con-~ 
siderable modification. 


This progress report deals with the relative numbers 
of different bacteria present in the feces of dogs employed 
in nitrogen balance index tests of egg albumin and of 
casein, and in feces from these same dogs after transfer 
to our basic protein-free diet. The protein-free ration 
which was fed at a level af 70 cal. per kilogram of pe 
weight had the following composition: 
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Sucrose ah 1.00 MEDICAL 
Dextrose 5.9 23.60 SEP 2G 1950: 
Dextrin 2 55 Lied 

Lard 2,3 21.00\. LIBRARY 
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The necessary vitamin supplements were added at the timé 
of feeding. ‘In these experiments Swift's ege albumin 
~(12,15%N) was added to the protein-free diet at a level 
of 0.99 per ke. of body weight and Labco casein 
fis,604N} ut a level of 1.10 gms. per kg. of body wéights 


Observations were made on the feces of thirteen dogs 
(five on egg albumin and eight on casein) through the 
latter portion of the protein test period and for a 
longer portion of the protcin-free period than previous 
investigators: found necessary for a change in bacterial 
 florae i 


Im none of these dogs did the intestinal flora under- 
go any noteworthy change in passing from the protein 
period tothe protein-free period. = | ¥e 


| A typical microscope slide stained by the Gram metho. 
would show approximately the following distribution of 
orgamisms: Gram positive forms, 45-65% of the total 

numbér; Spore formers, aorodic and anaerobic, the latter 

most Abundant 2-20%; micrococci and stophylococciy 0-5%}. 
diplococei (Diplococcus ovalis, most’ common) 515%; ay. 
Streptococci, 2-10%; non spore forming anaerobic (acidophilic ) 
forms, gram negative forms: Escherichia and aerstacter 
most abundant by far (cultures show mall numbers of | 
Proteins and Alcaligenes forms), 15-15%; spirals, 0=5%; 
yeasts, occassionally presente Many cells staining Gran 
negative are doubtless old and dead Gram positive organistse 


The reasons for lack of significant change in bacterial 
flora under the conditions studied are very likely, (1) the 
small amounts of protein required for the nitrogen balance 
index and (2) an inadequate quantity of suitable carbohy~ 
drate (dextrin) to support development of an- acidophilic 

florae We intend to check these two pointse Although 
‘the numbers of different kinds of microorganisms varied 
from dog to dog, 4n general there was marked-similarity. 
While the number of animals studied is comparatively small 
there are good reasons for believing these results to: be 
typical of the conditions studied: namely,: low. protein 
intake, just sufficient for nitrogen equilibrium,. followed 
by a protein-fmrg diet. 
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‘The outstanding conclusion from the work done thus 
far is that. no changes in intestinal flora oceurred during 
our previous nitrogen balance index studies of proteins 


tindertaken for the formulation of rations. Although 
Comparatively few investigators have studied the intestinal 
‘flora of the dogs, there. is little doubt that findings 

in the dog are-applicable te man. 
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